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IN JHE CLAIMS: 

1. (currently amended) For use with acircuit having first and second complementary drivers 
exhibiting different current gain characteristics, said first driver having a plurality of vertical PNP 

transistors, a balancing circuit, comprising: 

aser^mgsubcircuitconfiguredtoprovideacorrectionsigr^ 

gain characteristic of said first driver; and 

a compensation subcircuit configured to generate a current gain compensation signal 
to said first driver to substantially match a second current gain characteristic of said second driver 
based on said correction signal. 

2. (canceled) 

3. (currentlyamended) For use with a c i rcuit having first and second complementary drivers 
^hihititi p different c n™-nt f ™n characteristics. The bdlailiiuR ciiuiil di> iu,ilcd ux Claim 1 wherein 
said second driver comprises having a plurality of vertical NPN transistor s, a balancing circuit, . 
comprising: 

a sensing subcircuit configured tn provide a c orrection signal indicating a first current 

gain characteristic of said first driver: and 

a compensation si.hctreuit configured to g enerate a current pain compensation signal 
tn said first driver to substantially match a second c urrent gain characteristic of said second driver 
based on said correction signal . 

4. (original) The balancing circuit as recited in Claim 1 wherein said sensing subcircuit 
comprises at least one diode-connected transistor configured to substantially replicate said current 
gain characteristic of said first driver. 
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5. (original) The balancing circuit as recited in Claim 1 wherein said compensation 

subcircuit comprises a current repeater. 

6. (currently amended) t«mi«> wffli ac fo niit having first and second complementary drivers 
exhibiting different current g ain characteristics, a balancing circuit, comprising : 

a sensing subcircuit configured to provide at traction signal indicating a first current, 
pain characteristic of s aid first driver, and 

a com pensation subcircuit Hie baldatiiijj, tkmil <u> l i xilul in Claim 1 hiIiului .aid 
umip u im lk m Aubciiuuit com p ris es having emitter coupled logic configured to ge nerates provide 
arid current gain compensation signal t» *»id first driver to substantially match a second current gain 
characteristic of said seco nd driver based on said correction signal. 

7. (currently amended) Fnr use with a c ircuit having first and second complementary drivers 
exhibiting different current pain characte ristic*, a balancing circuit, comprising : 

a sftn-rin p fiiihcircuit co nfipitred to provide a cor re ction signal indicating a first current 

gain characteristic of said first driver: and 

* com pensation subcircuit configured to g enerate a current gain compensation signal 
to said first driver to substantially match a se c ond current gain characteristic of said second driver 
Wri on said correction signal. Tin balancing LUtuil M iu>ilul iu Claim 1 wherein said first and 
secondcurrentgamchara^ 
with said first and second drivers. 

8. (currently amended) For use with a circuit having first and second complementary drivers 
exhibiting different current gain characteristics, sa id first driver having a plurality of vertical PN P 
transistors, a method of operating a balancing circuit, comprising: 
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providing a correction signal indicating a first current gain characteristic of said first driver; 

and 

generating a current gain compensation signal to said first driver to substantially match a 
second current gain characteristic of said second driver based on said correction signal. 

9. (canceled) 

10. (currently amended) »se with a circuit having first and second complementar y 
drivers exhibiting different current P *in characteristics. Hie mithod *> leulul in Claim 0 wlm - cin 
said second driver haying comprise plurality of vertical NPN transistor s , a method of operating 

a balancing circuit, co mprising: 

P^vitW a correction si p n»1 indicating a firs t current ga in ch a racteristic of said first , driver; 

and 

pHnwmin p a current gain rnrn pensation f ri fmal to said first driver to substantially match a 
second curren t pain characteristic of said m ramd driver based on said correction signal . 

1 1 . (original) The method as recited in Claim 8 wherein said providing is performed by a 
sensing subcircuit including at least one diode-connected transistor that substantially replicates said 
current gain characteristic of said first driver. 

12. (original) The method as recited in Claim 8 wherein said generating is performed by a 
compensation subcircuit including a current repeater. 

13. (currently amended) For use with a circuit having first and second complementary 
drivers exhibiting different current gain char a cteristics, a method of operating a balancing circuit, 
comprising: 
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prnviHing a correction sipnal indicating a first current gain characteristic of $ajd first driver ; 

and 

generating, T he makud M inilul iu Claim 0 wherein Mid guiualing h pcrformed - b y a 
compensation subcircuit including emitter coupled logic a foal piuv ' idea said ■current gain 
compensation "r a1 f " ga ™ firgf {lriver to sub s tantially match a second current gain characteristic 
of said second driver based on sai d correction signal. 

14. (niTT"" ri y **«™***) F«r use with a circuit h aving first and second complementary 
drivers exhibit in g different cur rent pain chara c teristics, a method of operating a balancing circuit, 
comprising: 

providin g a correction signal indicating a first curr ent, pain characteristic of said first driver; 

and 

gratin g a current gain cnmnensat j nn signal to said first driver to substantially match a 
mcnnd current gain characteristic of said se c ond driver based on said correction signal, The method 
4i> iccitul in Claim 8 wherein said first and second current gain characteristics comprise a ratio of 
collector-to-base current of devices associated with said first and second drivers. 

15. (currently amended) A phase locked loop (PLL) circuit, comprising: 

a voltage controlled oscillator, coupled to a filter circuit, that receives a signal associated with 
a charging signal and provides an output signal having an output frequency; 

a comparator circuit that provides a comparison signal proportional to a phase difference 
between said output signal having said output frequency and an input reference signal having an 
input frequency, and 
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acharge pump that provides said charging signal via first and second complementary drivers 
exhibiting different current gain characteristics, said charge pump employing a balancing circuit, 
inchiding: 

a sensing subcircuit that provides a correction signal indicating a first current gain 
characteristic of said first fi ~* ^var having a n1 » ra1itv of vertig ^ P ^ 

transistors: and 

a compensation subcircuit that generates a current gain compensation signal to said 
first driver to substantially match a second current gain characteristic of said second driver 
based on said correction signal. 

16. (canceled) 

17. (currently amended) A phase locke -H loop H>m circuit, comprising: 

y vnlta pecontrolledoscilW. counted to a fil te r circuit, that re ceives a signal associated with 
a charging signal and provides an outpu t signal having an output frequency; 

a com parator circuit , t hat provides a comparison si gnal proportional to a phase difference 
hatween said out put signal havinf said outp u t fraqnencv and an input reference signal having an 
input frequency, and 

■ ^.yepum p that provide said charging si gnal via first and second complementary drivers 
exhibiting different current gai n characteristics, mid charge pump employing a buying circuit , 
including: 

a sensing subcircuit that provides a co r rection signal indicating a first current gam 
characteristic of said fir st driver: and 
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a com pensation subcireuit t h at aerates a current gain compensation signal to said 
first driver to substantially match a second curre n t gain characteristic of said second driver 
based on said correction signal. The TIX uicuit aj> icci t cd in CLiim 15 wliuxin s aid second 
driver having compriscs-a plurality of vertical NPN transistors. 

18. (original) The PLL circuit as recited in Claim 15 wherein said sensing subcireuit 
comprises at least one diode-connected transistor that substantially replicates said current gain 
characteristic of said first driver. 

19. (original) The PLL circuit as recited in Claim 1 5 wherein said compensation subcireuit 

comprises a current repeater. 

20. (currently amended) A phase locked loop (TL L) circuit comprising: 

a vnlta ge controlled oscillator, coupled to afilter c hant thatreceives asignal associated with 
a charging signal and provides an output signal havi ng an output frequency; 

a comparator circuit that provides a compari s on signal proportional to a phase difference 
between said outnut signal having said o ntrtut frequency and an input reference signal having an 
input frequency; and 

a charge punro that provides said charging aq nal via first and second complementary drivers 
exhibiting different current gain charact e ristics, said charge nump employing a balancing circuit, 
including: 

a^sensing subcireuit that provides a correction signal in dicating a first current gain 
characteristic of said first driver: and 
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a com pensation subcircuit =Bic PLL uicait a& leulul ia Claim 15 wliuuu said 
mmuuuAliuii AubttUwiit h avjB g wmpriscs e mitter coupled logic that generates , ^ provides 
said-current gain compensation signal | o said first driver to substantially match » second 
oirrent pain characteristic of said second drivw based on said correction signal. 
21. (currently amended) A phase locke d loop (PLL) circuit comprising: 
a vrtltape controlled dilator, cou^ 

a charging sif""1 ™ A provides an outpu t signal having an output frequency, 

a enmnarator circuit that provides a comp a rison signal proportional to a phase difference 

hRtween said outnut signal having said outp u t frequency and an input reference signal havjnS an 

input frequency, and 

a charge numn that provides said cha rging signal via first and second complementary drivers 
exhibiting different current pain characteris tics, said charge pump employing a balancing circuit, 
including: 

a sensing snhcircuit that provides a correction si gnal indicating a first current gam 

characteristic of said first driver; and 

a compensation suhcircuit that genera tes a current pain compensation signal to said 
first driver to substantially match a second cu rrent Pain characteristic of said second driver 
hased on said correction siGnal. TlierLLcirauitA&ii,uU,dillClaLii 15 w herein said first and 
second current gain characteristics comprise a ratio of collector-to-base current of devices 
associated with said first and second drivers. 
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22. (new) The balancing circuit as recited in Claim 3 wherein said sensing subcircuit 
comprises at least one diode-connected transistor configured to substantially replicate said current 
gain characteristic of said first driver. 

23. (new) The balancing circuit as recited in Claim 3 wherein said compensation subcircuit 

comprises a current repeater. 

24. (new) The method as recited in Claim 10 wherein said providing is performed by a 
sensing subcircuit including at least one diode-connected transistor that substantially replicates said 
current gain characteristic of said first driver. 

25. (new) The method as recited in Claim 10 wherein said generating is performed by a 
compensation subcircuit including a current repeater. 

26. (new) ThePLLcircuita$recitedinaaiml7 

at least one diode-connected transistor that substantially replicates said current gain characteristic 
of said first driver. 

27. (new) The PLL circuit as recited in Claim 17 wherein said compensation subcircuit 
comprises a current repeater. 



PAGE 10/12* RCVD AT 4/2712004 1 1:47:12 AM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/2 1 DNES:8729306 * CSID:972 4S0 8865 • DURATION (mm-ss):0344 



